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FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit 
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made from metal with lower elastic limit to plastic deformation. EFFECT: Increased efficiency and 
Improved quality of liner. 2 dwgs 
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(54) CnOGOB M3rOTOBJlEHW51 J1EMHEPOB 
(57) Abstract: 

Mcnojib30BaHne: o6pa6oTKa MeranjioB ^aB/ieimeM, b uacrHOCTM, o6pa6oTKa MertmoM xojioahom 
rmacrmiecKott j\&fyopM.aiiyiu. CymHOCTb M3o6pereimH: woroxannuBaioT j\oc ^cranu - Tpy6y h o6aaoMKy W3 
MaTepwanoB c paoraiMnbtM npe^eJioM ynpyrocTM. Co6wpaioT ynoMHuyTbie fleTajm nyreM ycraHOBKH Tpy6bi b 
o6ononKy c 3a3opoM. Ilooie coopKH iuiacTMMocKOM A«}>opMauwM noABcpraioT /jerajiu rarxrroBJieHHyio ra 
Merajuia c MCHbnniM npe^enoM yrrpyrocni. 2 vui. 



Description lOnncaHHC H3o6pcTenn5iI: 



H3o6pereHiie othocutch k xojioahom o6pa6oTKe wera/uiou imacTimccKiiM A«J>opMHpoBaiiMeM m MoaeT 6wTb 
Hcno7ib3OBaH0, HanpuMcp, iioroTou/iejiHn JieioiepOB ^jih umjihhapob uiTaHPOBbix He<J)THHfc»ix HacocoB. 

M3BCCTen cnoco6 w3rxvronneimyi Jiewnepoo. corjiacno Ko-ropoMy TOHKocTCHnaH Tpy6a DCxaruLRcix^ b 
ooononKy c 3a3opoM [1| MeM^y HapyjKHOw noBepxiiocTbio Tpy6bi m BHyTp€Hnew nooepxHocrbio ooohoukm 
uweercn 3aoop. 

HeAOCTaTKOM npKBeACHHoro cnoco6a Hannercn nanmoie 3a30pa Mem^y Tpy6on m o6ojioukom. npwBOAHmero 
k CHumeinno JKecTKOCTH JieiiHepa. a b ueKOTopt»ix c/iyManx, iianpiiMep, npii norxrroancmiM i^uimiApon 

He^THHWX HacocoB M3 jieKiiepoB. oa3op 3HawrenbH0 CHMaaeT KauecTBO nocjieAyH)n;ew onepamm 
ynpoMHeHHH HHyrpeHHefii noBepXHOcrw unuHHApa a30Twpooa™ cm . 

W3BccreH cnoco6 rarxrroBnetaiH neiwepoo, cor/iacHO KOTOpoMy HapyjKHyio noeepXHocTb Tpytfbr w 
BHyTpcHHioio noBcpxitocTb o6ojio*ikh H3rx)T aBJiiTBaiOT KOHOTecKHMH [2| He^ocTaTKOM Bbnueonncaimopo 
cnoco6a Hnnnercn to, mto oh cnomiitiM b ocyn;ecTBJieHMH. CjiomnocTb rrpeflcraBJiHeT M3Ponx)arienwe 
conpnraeMbix noBepxHocreM w6o Tpe6yercH CTporo cor/iacoBaxb OAHoociiocrb kohmmcckoh BHyrpeHHew 
noaepxHocTM ooojiohkh c KoiawecKOH liapyjKHow noBepXHOCTbio Tpyoti. 

TaKme M3BecT€H cnoco6 H3roTOBneHHH /lettHepoo, corviacHO KoropoMy nocne c6opKM xpy6bi c ooojioukoh c 
neKOTopbiM 3a3opoM no conpRraeMbBwi noBepxHocroM, neOmep noABepraioT aflro<J>p<rrMpoBaHMJO (cM.xaM me 
crp.38) (31 t. c. nnacTiwecKOH Ae^pwaisHM Tpy6w c uejibio ycrpaHeroin 303opa uew^y Tpy6oi* m ooojiohkoh, 
m oAHODpeMeuuoro ynpOHHeHWH xpy6w. 

HcAocTaTKOM H3BCCTiioro cnoco6a M3roTOBJiCHMH jicibicpoD HRiuieTcn to, x rro rrpn CKperuieHHH nefmepoB 
nocpeACTBOM njiacrw^ecKow Rt$ophiai$wi oahoE M3 j\crrancVi jicwHepa (oGojiohkm wjtw xpy6bi), lie 
yxiHTbiBaioTCH Mexaini^ecKMe CBOHCTBa uctsjuiod. hto He no3BOjmeT oCecnewrb Ka^ecreeHHoro. 
6e33a3opH0Po cKpen/iciutu Tpy6bi c ooonoqKow m, Ran cneACTBwe. itphboamt k Hii3KOMy Ka^ecTBy M3AemiH b 

HanpKMep, npn HsroTOBneimH hmjthhapob HetJjTHHbix mraHTOBbix HacocoB in cKpennenHbrx jieteepoB, rj\c 
rpy6a M3ixrraBJinBaercH ira BbicoKonempoBaHHow aooTwpyeMoii crann, a ooanouKa H3 HH3KoyrjiepoA^icTOM 
cranit, H3-3a BWineyKa3aHHoro HeAoeraTKa n npouecce a30xwpoBaHMH bjuimhapob m3 3a3opa Bt>weji*noTCH 
ra3bi, npeiiHTcreyioinMe HopwajibHOMy nporeKaHMK) npouccca a30THpoBaHHfl, b pe3yjibTa-rc uero pe3Ko 
B03pacraeT BpeKtn a3OTMp0BaHM« h CHii^aeTcn Ka^ecrso a3OTnp0BairwH rioBepxHOCTw upurmwpa. m Hacoca b 

3a^ aM eti M3o6pereHn« RBji5ieTC$i pa3pa6oTKa ciiocofia H3rxrroBjieHHM jiewHepoe, ooecneMUBaioiAero 
KauecTBeiiHoe 6e33a3opnoe coeAvnieiine Tpy6bi c o6ojio^koh m noBbiineime jkcctkoctm Aeraepa. 

yKasaHHbiM TexHiniecKMM pc3yjibTaT AocriiraeTCH tcm, hto upw kupotobjichmh jieraiepa, BK/noMaioa;ero 
M3roTOQneHMc A^y x A^^ 1C " Tpy6i>i m o6ojiohkm m c6opKM wx APY^ c APY TX)M c 3a3 °P° M - corjiacno 
MOo6p€TCHHK> BJiacTiiHecKOMy Ae<t>opMMpoBa«MK) noABepraioT A^^^- H3POTOBneHHyio 113 Mexaojia c 
MeHbmMM npcACJioM ynpyrocTM. 

Pe3yjibTaTOM peincim« nocraBneHHOM 3aAa*m hbjihctch to. mto npw B03AewcTBMM Ha Rerani,, 
M3roToancHHyK) W3 Merajma c MeHbiuMM npeAenoM ynpyrxxrm uepe3 nee mu B03AewcrByeM na A^anb c 
6ojTbuiWM npeA^JioM ynpynooTM. 

nocne chhthh Harpy3KM b A<^anw c MCHbimiM npeAejioM ynpyrocTM ocTawTCH ocTaTOMHbie luiacTWMecKiie 
Ae<})opMaHMM. a Ae-rans c 6oJibiiiMM npeACJioM ynpyrocTM npuwer cboh nepBoiiauaiibHbie pa3Mepbi a 
6e33a3opHo npw/mmer k conpsqoraeMOM nooepxHocTH ynpyrow Rerrajm. 

Ha c})iii-. 1 n3o6pamen cnoco6 coeAKHCHMfi jiewnepa. o KoropoM o6ono^Ka M3POTOBJiena M3 Meraruia c 
MeiibuntM iipeACJioM ynpyrocTM, a Tpy6a M3POTOBnena M3 MeTaruia c 6ojibumM npcue/ioM ynpyrocTM; na 
(J»wr.2 cnoco6 coeAmieuM>i xiewiiepa, b Ko-ropoM ooojiowa ioroTonjiena H3 Meraruia c 6oJiboiMM npcACJioM 
ynpyrocTM, a Tpy6a M3roToririeHa M3 McrajLaa c MeHbuntM npeAejiOM ynpynxyni. HeMHepa H3roTaariHBaiOT 
cneAyiomjtM o6pa30M. 

nepuoiiaManbiio M3i-OTajuiMiiaK)T o6<)jiOMKy !. Hocjie 3aMepa nnyTf)einiero A M ^MeTpa o6oju>mkm 1 
o6pa6aTbiBaiOT no iiapy^uiow iiuBcpxiiOCTw Tpy6y 2, o6ecncMWBaH rapaiiTwpoBaiuibUi 3a3op wc^AY 
conpHraeKfbiMH nooepxnocrsTwiT. Hocjie c6opKM ooojioukm 1 c Tpyooii 2 neraiep uocTynaeT na onepaipco 
cKpcruieHivi. CKpeiuiciiMC ocymeerBJiHeroi nocpeACTBOM AC(J)opMaumi oahom H3 conpnracMbix wrancii 
o6ojio«4km I hjim Tpy6bi 2. Hc^opMauwo mo»ho iiposoAMTb rrpw noMoiuw bwcokwx a^wichmw wwakocth, 
na30B, cii«co6om kobkh. oOkhtkm, a^P" 00 ^ 0 ^ 1 WJlH /IPF" 3 ' cnocodon. 

Ha (|)mi-.1 noKa3aii o^mi M3 uoaMOJRiibLX BapwajiTon CKpeimeim* jiewiiepa. a kotopom oGojio^Ka 1 



woroTooneHa 10 MeTanna c MeHbnniM npenejioM ynpyrocTM, a Tpy6a 2 W3 Meraruia c Cqjiwemm npe^cnoM 
ynpyrocTM. B npMBCACHHOM crryMae iuiacTHwecKOH Ae<Jx>pMaiipxt no/jBepraiOT oOarioiJxy 1. ^jih 3Torx> iia 
MerajuiopemymeM o6opyMOBaumi, nanpiiMep, popH30HTa/ibHo-pacTouHOM eraHxe e BcpT/noraHoii 6a6Ke 
W3AejiMH. no och craiiKa ycTanannMBaiox o6KaTH0H wicrpyMenT c fle^opwupyjorujiMM pajinxaMii 3. B 
crre6cjib craHKa y crraH aaj ni naioT orrpauKy 4, Ha kotodom nocpeflCTOOM uxrw<|rra 5 aaKpen/raioT neHHcp. 

rioc/ic HacTpoMKM /je^opMMpyioinwx poJTMKOB 3 Ha pa3Mep M€Hbme HapyjfiHoro ^MaMerpa ooojioiikh (pa3Mep 
no /je^pMHpyionjWM poriKKaM onpe/jejiHercw 3KcnepnMeHTanbH0. b 3aBMCHM0CTH ot jniaMerpa jieimepa, 

TOJimWHW CTCHOK 060JIOUKM 1 H Tpy6bl 2 H MCXaHMMeCKHX cbohctb Merajuia) pacKarHOMy WHCTpyMCHTy 

cooo'maioT Bpau^aTCJibHoe RHHKcme V, a jjcimepy ricxrrynaTCJibHoe S. BbmoJiHjnoT njiacnmecKyio 
A«J>opMaiiKio o6ojiomkh 1 w ynpyryio AefapMaujrao Tpy6bi 2. 

B CBH3H c paanuMHtaMM MexaHMMecRHMM cBOHCTBaMH Meraruioo o6ojio4rm 1 m Tpy6bi 2 b o6cxnoHKe 
npoH3oflwyT lunacTHMecKMe ^e^K) pMauHn , b pe3y/ibTaTe nero HapyjKHbn* m BHyTpcHHMM ^waMexpbi 
yMeHbawrcn, a b Tpy6e 2 rTpoiooM^nyr ynpyrae /;e<}>opMamiM, r^e noc/ie ownui Harpy3KM napaMerpbi 
Tpy6w B03DpaT?iTC^i b nepBouauanbuoe nojiomeicie, npn qtom, npon30MRer 6e33a3opnoe h KanecTBeHHoe 
CKpenjieHne newHepa. 

Ha (J) nr. 2 H3o6pajKen oflMH H3 B03M0XHbix BapMaHTOB CKperuienn« jieibiepoB, n kotodom 060/iOHKa 1 
sororoBJieHa 113 MeTajuia c 6ojibimtM npeAenoM ynpyroc™. a Tpy6a 2 H3 Merajuia c mchbuihm npenejioM 
ynpyrocTM. 

HewHep ycraHaBJiwBaiOT Ha npoTJUKHoit CTaHOK c ynopoM b npncnoco6 ji tme 6 o#hhm W3 Topi;eB. B 
OTBepcrwe xpy6bi 2 ddo^ht onpaBKy 7, na Bbixofl b KOTopyio BBOpanMBaiOT nopH 8. ftopH no napy?KHOMy 
jjHaMerpy BbinarraeH na pa3Mcp (xwibuie pa3Mepa BHyrpeHHero ^iiaMexpa xpy6bi 2. Berarama lia-rara flopua 
8 b oTDepcTim Tpy6w 2, KaK h b npeflbrormeM cnyMae, onpeAcJi5iercH sKcnepwMeHTajibHO. ripM Bmnouemin 
onpaBKM 7 uo^ann S upom3boaht njiacrsreecKyio fle<j>opManrao xpy6bi 2 w ynpyryio Ae<j>opMau?«o oOono^aui 1. 
npwBo/jmijMx k 6e33a3opnoMy m KauecTBeHHOMy CKperuieHHJO ooanouKH 1 c -rpyooii 2, KaK m b npen,bij;yii;eM 
cnyuae. 



Claims (<I>opMyjia H3o6pereiiH*i]: 



Cnoco6 MoroToaaemiH nemiepoB, omnoMaiomwM MoooToaacnne Tpy6h>i m o&xno^xn, c6opKy wx ppyr c ApyroM 
nyTGM y ctslho hk m Tpy6bi o o6ojiouKy c 3a3opoM h nocjieAyioui.ee iLnacTw^ecKoe Ac^opMMpooaHMe oahow W3 
co6painn>ix fleTanew, oTJiw^aiotUHMCH tcm, xtto Tpy6y w o6ojtowy ii3roTaBJTHBax)T ra weTaruiOB c pa3HbtM 
npe^enoM ynpyiwrai. a miacTHuecKOM f\ctyopMaiiyn\ noABepraiOT Mexa/ib. M3roroBJiejiuyio W3 Meranjia c 
McnbniMM npCACJioM ynpyrocTM. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation— the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary' to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e. ; to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 



RU 2095 J 79 CI 



This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1 , 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 



RU 2095179 CI 



Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. 1 
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Fig. 2 
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